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PROBLEM TO BE SOLVED: To provide a light emitting device of 3-5 nitride compound semiconductor, 
capable of emitting light of a desired color rendering property by a method, where well layers which emit 
different colored lights are laminated, and lights emitted from the well layers are mixed together. 
SOLUTION: A light emitting device 100 is equipped with an active layer 106, which is provided with at least 
a first well layer 108 formed of In- containing nitride compound semiconductor and at least a second well 
layer 109, which emits light of main wavelength peak longer than the main wavelength peak which the first 
well layer* emits. With this setup, for instance, when the first well layer emits blue light and the second well 
layer emits yellow light which is the complementary colored light of blue light, and these colored lights are 
mixed together, by which a light emitting device which serves as a white light source can be realized. 
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[0 0 6 51 »3tr-f*-i«9yroy-H7v-A 
7^yh- y-b\Lfc^4#>7*^tfctk led 

20mA (Vf = 3. 5V) flJEfrfl^SitetSELfckir 
(X. Y) = (0. 3 3 3. 0.314) tf*3*U 

16^*56 ooo Ktr h;w£3rr* fife 

3fe**f*fc*i*. £<0k#. ftl&£Vm2#F Ml 0 x 
8, 1 0 #^»4 7 0 nmfcilf«5 7 5 nm 

0 9 #m h f&ftX^? b Mt s S5 1 #F® 10 8*% 

[0067] 3«W«j»*5»W"*fcftfc. 
^ofc. 04 0. »l*5J:t«52<0#F«10 8. 1 

TJUfc. -tlti. In*«^V^2%3tigl09 
*>*K#«^ t . S5 1 #F1 10 8 *)£ AttdtSili 
J: 9 JBV^S 2 #FE 1 0 9 fc9l ft-T fcilTJBfc bfc 

[00 683 (mtM2) ««BIW)»1#F« 

208$riimintT. «H*fcLfcja3WMim 

k[»I&£UT. Wia»2 0 0*»J«tfc. -3U# 
£>*lfc*&3te**2 0 Oftffcfcfyi, »»W 1 ^ffc*** 
1 0 OtCit^T'fe^^±#t' J t^^oTl.^^o H 
^^i-Sm#F»*2B3iJnLT* *tt5 

Jit umiiwii kH«fct-c. mufc^ai 



fc%3^100 <Bl#FJil0 8tf3JS. ^2#^ 
H109#1»> *Jj:l«IW2fcJ:4«6«^2 0 0 
(mi #FJf 2 0 8*4 JB. m2#FM 2 0 9# 1 JI ) 

-t. -t%*>*>. m#F*io8*3.i:tra2#FJBio 

[0069] (^HSW3)«l#Fai08S:^»fi 
Jf 1 0 7 W»»^*itWft2 5 0 AaK>»3 0 0 Ah 

utt*. - o i,xnt>titimm? i o o c«a*i6i«8t 
mmix-fo&MzftL. »i#F»io8*«ffc-rs* 

[007 01 (£^4)3S2#F«10 9£J*tfHSt 
110 7 <0Jf*fe*ft W*>2 5 0 Xfrtyfi 2 0 0 A t 

Ltiimtmm 1 fc pmmcl-c > 1 o o *ra 

. £ 0 LTft fefifcfft*** 1 0 0 t:«ttnfei«a 
*aLfck£*K SSl#F«10 8*%i-S««3ft*tt 

mmtx-bzcMzttt. ss2#f«i 0 9*%r*ffe 
0 7 <oj?» c k (c i 0 . ^^fe^b^^J 

[007 1 ] (WIW5)*2#FJil0 9<0«teX^ 
^ h;l-co^«$: . » 1 2#F1 1 0 9 J: 0 *> 

^Wi^isoo-ctifst 
fcTMI^X^J:0^<8SEt-rs m2#F/11095:^ 

V^^^t. iotT«K$n^*2#F»10 9 

iBJK^8 0 0X:^8 10 , CfcLfcikfcJ:0. ^2# 
Fit 1 0 9 «o^-^*JWW*Mfc»» tfci k * 

WEt^iafcTMiauitJjfik. 

[ 0 0 7 2 3 i<0 J: 0 fc«HRiaKS:±tf 0 . ^tt«<0 

gfcfctT. Cti^SriSM^^^ik^T^S. 
[0073] (f6B^Htt^S2 ) 4=9M^EMff)ni 
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ujh 2 #fji<7> apy«w^^J2rr s bo» 

0, ^a^eti*^**^*^*"^^*** 

[0074] mm i r»* L^^at^^*^** 8 * 

<*>#F IS 10 8, 1 0 9 \Z*Z>% s Jf Ji^flCM&^fa 
<Og£vO R#. ^R=S/LT*«>A>tL4. ££"C, 

[0076] i 1 -CJ&Sbfcfcft* 

Uvifcd^. 0. 1 5T'*>ofc. 
[0077] (SWfcW6)»2W»108*3»Wft 

2#F»l 0 93^%i*S1lfe3te<03fc«^«i**. 31 1# 
FJS 1 0 8j^?&W^^3^>Jt#. «5«1 fcJt 

[0 0 78] (»)7)tfel^t^l#Pl 
108mK^T, HS£fl?IIlfcPJ«K:UT^t 

1#F01 08$:. £ 8 3 0 *C fcfftfc bfcft 

fc, Ift/WWTXfcbTTMG, TMI, fc^t/N 

h 3 . *bT**yr#*fcb-ca*#**aEbT* $ 

m2A/se ctS$tt3 0AWl n 0>6 Ga 0 . 5 N 
t&l#FJSl 0 8 

[0079] ^Oh^s 3§1#FJ1 10 8(4. I^2^p 



* i o oii, mmi kBffW^AtPWBiiaw** 

[0080] (HM5W8) 07r*tJ:^t:. ^ttW7 
tft-5fct^, 2Jf3iJPb'C^ti-5mi:-fS«li:W 

h w^7kiwfcLTwa»3oot»*r*. 

^fc£lli2#F/f 3 0 9<«M4. »1#F*308 
J:0t**v\ ^&ftS^3 0 0l4. W«H2«»l 
#FJ§2 0 7#4lg<a^£Jfc*THfcW*#^t:& 
*H«8O^S^3 0 0(?)^^W. £Sfc 
M2tCib^Tf6]JibT*5 0, *fc*#HB3 0 8^3 0 
94»fe^3tCO3j|Jftt>I«5±bTt5 0. Wfc*l#f*3 

o8*>feco563t***&<WJii"&. Mix. mitoZV 

[008 1] (WsW9)*fcH WW8ktt3Bfc. » 
l#FJf 3 0 8<?«i#, *2#FJi3 0 9J:0*>** 

PO»«W)Aft*W^R««0. 2T'*> 

*351#FJH3 0 8i:. DOaWWi&AftW^R^ 
0. 4T'fc&!S2#FJl3 0 9^ £*tfftftfl*tfr* 
&IB«^3 0 0£^}£?&- 

[0082] <i(7)^s^3ooti. i mmsizit«x 

100kJt^b*Cl>^<^-i>. *1*5J:^»2 
#F^ 3 0 8. 309 ^fe^tO^ibb^^^- fc 

[0083] («WlO)lt««8fcR«febr. Dfl 
&micO&lbZ>&feR<omtf0 . 0 5T'fc?>^l#PJi 
3 0 8 1 . DflSPH^ AAiW^R^fi^O ■ 0 8TS > 
|>m2^Fii3 0 9 t . Sr*tratt»3 0 6 Sr^t4« 

f»i»0. 05-C*>oT.»l#FB308<0ia-C«« 
iZte^X, KS1«F*3 08*^2^*3 0 9 J: 9DP 

[0 084] fcfcftfcfcfcSR^SOOIi. ^5fe^8i:|s] 

«fcjsfc<a«r^^b, ^aaftw^-f^t^ft* 5 ^ re 
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[0085) ( mxo^mo&m ) ^m^mm<m 

tff&2#FJl±^ A^Gai-.N (0<z<l) »*> 
%h&l&MMb. GaNfrMrfcfltePHWfcfl&fc*" 
ZtllzX*). J«f[*imEV f £Ttf & htth 

[00861 (|»«ll)H8fe«it« t «W" 
£. 

[00871 gffiffl 1 R»»ttBVvt . *«fflfc 
^^^^^©(7)^6^4 0 0 £^j£f & . 
&ftS^4 0 0l4. ««. v£14Jf40lfc. £ft£i*tf 

ngiNWM4 0 2$5«fct/pM¥3HfcJS4 0 3*»fe*tft 

[0088] nSL¥*K»4 0 2tt. ^7r-fT^4 
IK GaNH^7T»4 12, TVY-?to 
GaNJB4 13a*5J:tfSi F-7V)G aNJ§4 1 3 b 

13s si^iOlnGaNH^nI^77Fl 
414fc«(WWitT»Jft**l&, 445. nl^y^^ 
hJS4 13C05LbJf^Si F-7V)GaNJg4 13b(0 

[0089] pM¥3W1403t;i. MgH-roIn 
GaN*»fe5fi:6ieiOpS^9'yK)B4 3 1. MgK- 
7-C0A 1 GaN3!p^^2<?)pI^9 7 Hii4 3 2. 

tf)lfcpi«fi4 3 4 & . 
[0 0 9 0] *SttJS4 0 H4. ngay^bflU^ 
nGaN*>£>4£3&l#FJ14 1 6b. pl^ 
hJfta£^ I nGaNj&»fc£S£2#Fra4 2 0 
fc^tf^SA^FflBSfclT*"*. l£2#FJf42 0 
Ji. Sfll#FJi4 16J:9ti**v^I nffifi£*3r$*&. 

«5jWS»fiR3-C«4. mi#FM4 1 6±tA 1 G 
aNA^^^lW4 1 7tiJ:^GaNH^^ 
2iI14 18«tS. R*fc.*2#F*4 2 0 
JbfcA lGaN*fc4*3Sl»fiJ14 2 l^GaN 
^^^2^11422WS. mi^MM4 1 
7*3*1/4 2 Hi. ±fcbT^£ittf>£^U7B£:L 
T«fiU m2|^Mii4 1 8*3<fct/4 2 2li. ±k 

4»lfeitf»2tf)»ffiJBI4* ^-Jtf^FflBS^Stt 

IMP******. a&vMUMtWfcratl nfi££ 

tr£M*#Fffi^ffe3»^£i*^ 

ttt. aft*&fitt* ffi^Vf *8H*»CTflB4 



if. iH^f^HfefrS 1 #FJI4 1 6 b , 
%3fc^l&fi:SB2#F«4 2 0 . ifi*-&fc*fee€l« 

«a»t»*r*Jtr. ai*.kt«2a>i«iii. 0 

4*3. Alfflfttta^O. 3J2Lh-C*>6 

i-C*i. AM^O. 5i:LT*>£. 
[009 1] £*)igtt*4 0 Hi. JB4 16. 

^1^11417, *Jj:tf»2PMMI4 18t4JS«ll 
OjgLTfcKU WJLfc»2#F«42 0, ^lii 
1421, fcJ:tra2B«fl4 2 2*«Jil/t* JBfifcS 
fl*. SlfeJ:tfSS2#Fl4l6. 42014. I nG 
aNK=S:0, In«jafct«HM"&ikCJ:OBfa« 

FJB4 1 6##J4 8 0 nm*9±t-?$fc^>Wfeft£3fe 
U S&2#FJf 4 2 0#&5 8 0 nmOit-^W 

V>. »l*5il«2#FJa4 1 6. 4 2 014. ^3 OA 
<7)g3£3fU ^li5M2Hil4 17, 42 1. 
*>J;tf4 18. 4 2 2(4, tt3 0 0- Atf>g3£*rt4. 
[0092] OT. Bft*^ 0 OOJttftfrifcfc-W-C 

[00931MOCV D&M 0 KflfilW«Wic*Jffl« t 
TfE^4 0 0 £1\ WW^-TV* 

myr^r (cm) i»)««R4i i*mocvd 

H2*Sl£L-C3&»l*I*H2T-HM«tfc«. 

SKtiosoxii'Ci**^. W4i i*?y- 

-y^-r&. 4*5. ^NIt*3S«4 1 1 fc LTtt. cm 

e*/MMgAl 2 O 4 )<0i; , 34tfciatt£ffi. SiC 
(6H. 4H. 3C££tf> . Si. ZnO. GaA 
s. *3j:t/GaN4^TO$rfflv^c:i:^T^^. 
[0094] 5 1 OXJitrWTMG 

7r>frS^4 1 l±ltfi^tT. ^77T«4 12t 
4*3. A' 7 7tB4 1 2(4GaNcOffi. A 1 
N^GaAl N4fc*«0«^TOi'^-fc* S ^*- 

[0095] i^wr . nm#znmk*-3jkit>. 
y 7#x£^t4tf*>. mzm.* i o 5 o-c£_Bf 

GaNl4 1 3a^«y7rJB4 1 2±t«W4. ; ^ 

aNJf4 1 3 b * 7 ^ H-7Ga N14 1 3 aOitlR 
5- TV^— 7 , OGaNJB4 1 3ai5«J:t/S i K — 
7V)GaNJg4 1 3bS:3St5t:5JBfl*Lr»4*imtf) 
3y^^M4 13«n, 
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[0096] «wt . ratfx^ASrittfx 
8 o ox:CTf & . aufiWStfctt^ KIW*fc 

TMG TML NH 3 ^-v , Jr^fXi:LTH 2 . 
ftffXfcLTSiH 4 *«U SifcK-rLfclnG 

NJS±4 1 3b<0±teJ#fi£t*. 
[ 0 0 9 7 3 #t»«PW)«W4 0 1 * 
s i nGaNJ|4 1 4^±tC^^1"&. MO 

cvDftfcjflvvc. jja»iftjK*io5ox:t3U WW 

XfctTTMGi3j:T/NH3. ^UT#*kLTH 2 . 

U nIInGaN^77b'l4 14l^20 0A 
i?C0n^GaNJi4 1 5 
[ 0 0 9 8] mz. mfttfAWW^-MAfr* 

7 5 O^OaEUtfH^ WEfWMfXJ: LT TM 

^3 0AJ5^1 nGaN*»Mr**l#F*4 16*J* 

[0 0 9 91 *<0tt, tfa8fi«*8 0 0iCfci&£U JS 
*5Wf*fcl/CTMG. TMA*5£tfNH 3 . **UT# 
XkUH^aW^feiaU »3 0AJW>»1R 
MJg4 17£j£K"t6. 

JW*fcLTTMGfcJ:tfNHa* **»J7#*fcLT 
Hj^L^'^ tt3 0 0A*tf>GaN*M:*S52 
mMM4 1 

[010 13 H»fctT. »1^»4 16, 
14 17, i5 c fct>'^2WJi4 18$:Jft^4^ , 9 

[0 1 023 8ft vc. H«fctT#2#Fl4 2 0 m 
M-h. fc*U mi#FS4 1 6fcoVvttt4!»J* 
Sft&OtCtfl/t, »2#F14 2 0fcOWCl±llb 
Wttfi$*L*V^ *fc.»2#F«4 2 0tt. 580n 

fe««L^fcmtt, mi#Fii4 i6fciww)JWi 

[0 1 033 gttl401^jat^:«. I nGaNA 1 
£>£&pMJf$l<7>?^yKJt4 3 lfc^Jfti"*. 
1^77^1431ti, Mg F-rOpH nGaN*> 
£>&9. g^2 0 0A^W. MOCVDSfcffiV* 
X. jjUKK* 1 0 5 0T:fc»feU JgfltfxfcUTT 
MG. TM I s feitfNHs, W^atC P 2 

pi^l757^H431 zftmtz . 
[ 0 1 0 4 3 pSlSft 1 7 9 K14 3 1 fcfflftbfctt. 
A 1 GaNH44pi»2<0;57 F14 3 2*®* 

pS^1^7«/K^432ii. MgH-r^pi 
AlGaNH^O, Jf3»2 0 0AfclT«. tftKffl 
jg£l0 50X:fc:«£ftU H^atTMG, TM 



l?7>yt<Ji£«1-&o 

[0 1 0 53 ^LT. «i»JS*^**10 50 , Ck 
U WWXfcbTTMGfcJltfNH,, **y7#X 

atH», Jttr^fwaii^kt'CcpiMgtat, 

GaN^^pMny^^M433^3000A 

n^ni433«i saafcgaa-cTif. a* 
pSl^^fefcfiffittfti"*. 

[0 1 06 3 T^'J^Wi r)x-A?:OTS 
3y??hl4 3 3tf)3lW3J£U RiE (RjESte-f 

m7f^)gttPi3^ni433iH 

[0 1 073 lvf>^W». * l ^ >?$^ z 
X 0^2 pin y*? h®4 3 3^)«a^:W*2JRff 2 0 
0AWNikAu^tfpSl*fi434i:. p3L1«4 
3 4CD±.t ( zXyT<>yft<OA\i£*)%&0< 5/xm(7) 
KHU0pffl^-yl < «ffi4 3 5k, flfcfr* x 

7fy»:^^U:nIay^M413a 

Jit;:. WfcAl k^tfnSTO436*»fK1"*. * 
Wz\ pS1»4 3 5 ««llit«m"*fcftfcS i O 2 
iO^&ttSW <ek*£?> *&ffltbl,xmi£tt. 

3 5 0jumftcOLEDf-y7"&^t&. 
[0 1 083 B**^ ^-^^'J-^lz-A 

-ssfcswc, ayr****^*^ ■ y- 

i>LEDf 7 Tn-nonm t v * j r*fttx%&mz 
watt** y+- • y-KSr^rt*^. x^^s^m 

^y^tJt^. lttg3 5jam^)A»T7>f^ffl^T. L 

[ 0 1 0 9 3 £ a tT#^n^^^^ 2 0 m ACOHH 

ffi*«3. 5Vt*ofct>^ 3. 0V^t^Tt> ^ 
IfeM 1 1 0 feW v*a«**»* - k* 5 ^* * • 
[01103 

[01113 ^WIM^W*^ 
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mat****** i a £vm2#T*m ^tsz t \zx 

[0 1121 »2#FJB<OIHei£m#HH«0 

[0 1 ] #3fe!E<92S$©$$ 1 1 ^%3fc^ 

[03 3 WWljsJ:l«it«2tJ:9»*«iifcWI£ 

] i izu&mm i *>«3fe*w>**x 

[05] £tfi$ffi 1 ttt&^ttW 5 ««?^ 
[06] *«W««M^2fc«*#FJi«)IHfltl«B 

im7imimm2fci&&mms<nfb?m?<n&3m 

[08] *»»|3^5»1 KOffeftS 
[^^E0fl] 

100, 200, 300 - • • %3te*=F- 

10 1, 201, 301- • -y-yTJTWfc 

[01] 

100 



111 


^.109 


■ 1« 










104 




105 


101 



102, 
103, 
104, 
105, 
106, 
107. 
108, 
109. 
110, 
111. 
1 12, 
113, 
114, 

401 • 

402 • 

403 • 
4 1 1 « 
412 • 
4 13 
4 14 
4 1 6 
420 
417. 
4 18 
43 1 
432 
433 
434 
435 



202, 302 ■ 

203, 303 • 

204, 304 • 

205, 305 • 

206, 306 ■ 

207, 307 

208, 308 

209, 309 
2 10, 3 10 
2 11. 3 11 

212, 312 • 

213, 313 • 
2 14, 3 14- 

• -mm 



■»1#FJB 
•m2#Fii 

• p! 

• nl 



• ■ lll?7 7 HI 

■ -l&iaFJB 
• -as2#FJB 
42 1 • • -BIRM 
4 22 • ■ • ^2iil 

pM^&H® 

pipits 



[02] 
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